neurologic deficits. Clinical laboratory findings were all normal. Brain computed tomography (CT) was performed because the patient was suspected of having intracranial subarachnoid hemorrhage. But, this showed no abnormal findings. Because the patient continued to experience severe headache and nausea, he was admitted to the neurosurgical department for further evaluation and treatment. On the following day, the patient experienced severe back pain, decreased motor power of the lower extremities and constant headache. Based on these findings, the patient was suspected having intraspinal subarachnoid hematoma. The patient was interviewed in detail about the IMS procedure and its relatedness to the onset of headache. The patient stated that he had a history of severe radiating pain toward the lower extremities, while the IMS was directed toward the back. The severe headache and nausea occurred following the IMS procedure. We performed magnetic resonance imaging (MRI) of the thoracolumbar spine. But, the radiologic findings were suggestive of intraspinal subarachnoid hematoma (Fig. 1) . The patient underwent an emergency exploratory laminectomy expecting to find a intradural hematoma. Then, we observed a solid hematoma compressing the cauda equina in the operative field (Fig. 2) . The hematoma was completely evacuated. No evidence of tumor or vascular malformation was evident on histo-
INTRODUCTION
Deep dry needing (DDN) is one of the newest treatment modalities for the management of chronic pain, and intramuscular stimulation (IMS) is more advanced type of DDN. Because IMS needles are thin and have rounded tips, complications are not usually expected. However, we experienced a case of spinal subarachnoid hematoma occurring after an IMS, which was tentatively diagnosed as intracranial subarachnoid hemorrhage because of severe headache. Patient was successfully treated with surgery. Here, we report our case with a review of literatures.
CASE REPORT
A 45-year-old man was hospitalized at a local clinic because of back pain. On the last day at the clinic, the patient underwent an IMS procedure and subsequently experienced severe headache and nausea. The patient underwent conservative management of the symptoms, but symptoms persisted. The patient was then referred to our hospital. Upon arrival, the patient had stable vital signs. A review of his medical history revealed a 5-year use of antihypertensive drugs, including daily aspirin (100 mg). In the current case, the patient complained of severe paresthesia during IMS, and subsequently suffered from headache and nausea. Therefore, our case indicates that the IMS procedure might be the cause of hematoma. It has been previously reported that aspirin induced the occurrence of spontaneous spinal hematoma. This implies that the role of aspirin in causing spinal hematoma cannot be ignored 13) . Clinicians should therefore perform a thorough review of patients' medical history of taking anticoagulants and antiplatelets and that of bleeding tendency before performing IMS 1, 9, 12) . In addition, they should also be equipped with a sufficient level of knowledge about the anatomy and exact practice is required. The timing of surgical decompression of the spinal cord and preoperative neurological status are both essential for the treatment outcomes 4) . In the current case, in which the motor weakness was not severe, the emergency decompression was performed after onset. This might explain why the patient's neurologic symptoms recovered fully without any complications.
CONCLUSION
This is the first reported case of spinal subarachnoid hematoma after IMS. In the event of negative brain CT findings but persistent meningeal irritations signs, including spinal anesthesia, myelography, diagnostic lumbar puncture, or IMS near paravertebral muscle, spinal MRI should be performed to determine the bleeding focus. pathologic examination. Postoperatively, the patient' s symptoms gradually improved. On postoperative week 3, the patient was discharged without any complications.
DISCUSSION
IMS was developed in 1973 and has proven to be an effective treatment for chronic pain, including myofascial pain syndrome 7, 11) . Because the needle is very thin (diameter : 0.25-0.4 mm) and has a rounded tip, IMS has relatively few side effects 5) and can be safely used for most patients, except those with local infection at the treatment site, uncontrolled diabetes mellitus, or increased bleeding tendency.
If clinicians encounter any patients who underwent IMS near the vertebral column and complained of extreme radiating pain and paresthesia followed by severe headache and nausea, as shown in the current case, they should consider the possibility of intraspinal subarachnoid hemorrhage due to spinal vessel injury.
Considering the present case retrospectively, the brain CT might have been negative despite the occurrence of severe headache and nausea because bleeding was minimal. If the chief complaint had been paraparesis rather than a severe headache, we would have initially suspected spinal hematoma 8, 10) . According to Kreppel et al. 4) , who evaluated 613 cases of spinal hematoma (epidural, subdural, and subarachnoid), no etiological factor that explained bleeding was identified in nearly one-third of cases (29.7%). Following idiopathic spinal hematoma, cases related to anticoagulant therapy and vascular malformations represent the second and third most common categories. In patients with only subarachnoid hematoma, tumor hemorrhage is the most common cause of subarachnoid spinal hematoma, followed by vascular malformations, coagulopathy, puncture of the spinal space, and idiopathic factors. In a review by Domenicucci et al. 2) , 69 cases of spinal subarachnoid hematomas were assessed (excluding tumor or vascular anomalies), and the common causes were lumbar puncture for diagnostic or anesthesiological purposes (44.9%), coagulopathies (40.5%), and traumatic injuries (15.9%); these factors could be present singly or in various combinations. Knowles et al. 3) investigated red blood cell counts in the cerebrospinal fluid (CSF) of patients undergoing routine spinal anesthesia. They found that the incidence of paresthesia was significantly associated with the increased RBC counts.
The cause and the underlying mechanism of spinal subarachnoid hematoma in the current case remain unclear. The most likely mechanism is that needling traumatized the fine radicular vessels parallel to nerve roots 6, 14) . In general, the natural flow of CSF tends to dilute and wash away blood. This cannot easily lead to the formation of blood clots. However, excessive bleeding in the subarachnoid space; diminished CSF flow due to spondylo-arthrotic processes, arachnoiditis, disc herniation, or thickening of the ligamentum flavum; and coagulation defects may contribute to the formation of subarachnoid hematoma 2) . In conclusion, our case indicates that clinicians should consider the possibility that serious complications might also occur, although rare, in patients undergoing IMS.
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